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[0001] 

[mmtmmm] mmmi^mit. t< 

[0002] 

9\-mmsimnt^f::>^^zm^ ix \^mmmzx 
X mmmzm ^ ^ in i ^i-^ff i> mmtcm t . im 
s^ii>^# mmmmmmmx^ mm^-ti 

^W}mttzimm^j:mti:^A.X'^^^. ^coXd^j: 

^^^mt^mizmmy y ^ =^y:^T^u x (flush 

ing device), m^mK^t'^^tS. 
[00 03] l5lfffi<)^:f€FB(.t*^v>T. ^mSSfc it^' 

ii. mmm^^i>miix\^^. mnmrnm^ 

tz o X rmt mmx h h „ h 'mm.M.. 

ffifflcf ., Lii;L(f«7-f;kA (sterile film)tJ;'7T 

{zwm^zhxv^h . 

[00 04] 7#it&fg^DE-PS 43 07 876 ZV%^k 
G 94 16 95.7-§-&$g {^M^m'm^\M'^htz^ 

(rmw) ifi^m.<mmmr-h.<r)fsxh<\,zmA 

-fh^mw^ihLx^m^K^. z.mzxmi. 
^{zm-x^fifz^^oymmmmm^zfjA f stisss 
f\Mh2-j<rymmm^fixv^h. -ecoa*>co-^co 

[0 0 0 5] Lom'^\.zii\^x ^ioj; ')ts:'mm£\m 
xm(^m\\z ^± iwz'ms^wjf^mzmikt i> , 

[00 06] 5tt^t/S i a itAlf 



* h mmx V ^ I .t^gi^frs^toff A,*io ^T-tosi 

!t$ij6^(c^-^ HSfu mpr-^.<^jzii\^x<7)^^Mim 
mcrmmzm i v ^/j^^: i> ^ f^w^tgo 1 1 xh 

[0 007] ic7)gfl^j^3lBic-ri>/-ci6t 

itcommmi. mmcommimthfzmz. ^ 

ti\ ^inzx-oxmimmm-comr-j^mmm 
if^fii.. liitm^z^ ^^iifzUi^T-Mi, mm 
c^Mmizavximm^mxh^ « 
[0008] mmmK , mmmmtwmh\^f3\- 
mmizx-oxmizmmx^i. mmmxy^K. § 

til 

[0009] 

mm^j:^mm'^ x^Mzmi- 1 i^^x. m^zmm 
x^ . m.-^ifimm-^x'f> o . -uViH -c^w^i> i 

(internal body cavity wall), fz h /JiM^^^^^Mh 

mmwm^ixa*). mi^mmmmi-ifm 
< wm^m(DmcoMzii^^tihKt3\m^ 
t LT v» ^ t ff)mm^zm^ lx\>^i. z. mt^.^^ 

mixii^.. ^4mmmx^ii7^[mvc->\^. 

[0010] #:Kffi*^^.iiLTffij^«OigllIg«c^ffi 
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[00 11] 

^^zmm^fiiTh^j. 

[0012] mmcomwxim] mn±. ^^mm l 

[ 0 0 1 3 ] ia2(i:, |tnS«Sffl±ffimrttc«S§il 

^ hu:^~ii'mmi^mmi:^^Lx^^miizm.UL 

[ 0 0 1 4 ] 03 a{i. :$:mmiZlfzti>'oXfm-&titz 
[ 0 0 1 5 ] H3 bti. :^^BMiZlfzti^'yXfM^tifz 

m^wco § ^ izmmmmmwmTh i . 

[ 0 0 1 6 ] H4ii;, *^BJtL!t*^'-3TffM§tL?t#l 

[ 0 0 1 7 ] lasji:, t-^mizuzt^-'xm^-^iitiM 

^tix^^i. m^mmMcommixh^. 
[ 0 0 1 8 ] laeji, m^izir^^titz^nmmcomW''^ 
mmx'hi. 

[0019] Lmmmm^mm'i m i t5Xtm2 m 
mth t . ^^mizMi-oxm^^iifzmmnm^ 

mfj'^nm^tixio'o .MtL< uxotQmui'' >-c# 
£co3¥tt#tt^^L, ^nyiy-M.2iimmmzm 

Izm&^ilX^^l. SS7^-A2{±. 
fcl^TK#S§i;2a^*-t§U^«tf03-^-Cfc§. M 

Kf1*a!2 i(2{i .t.rt^:{±m;iP2( /j't^'-r 
fcO IJ*Ti/-j(±mjlP(± <-iL'riL;^)Kfi-BgP2a 

-g. . tiijo^i^rtc , m 1 mm/m'Mr^ 4 to^^ i 

1 4(iRffi«cot°x b ymm^^ 

t , s s>^> -^/b (yt-mmLxv^h mHz\m<n\% 

[ 0 0 2 0 ] 3-^' 2i^S£fIIJi^M^t-|>KftSa52 at 
(iS 2 OfSR/HSE^--^ 4 a L , fSS 2 i?)ff.ft/ 

sg^'M (±, ^i^ioffl«f^^*ffl4 b t , '?ymff)^n'J 
\~i-)vi bi^th Rffi«i^b°x b >'£^^Tfc 0 . 
SMi5co^i^i>>-^;mr>f 4 ac7);}^-r 2 c Mzm. 



— f;l'7{±. ;i1-T2crtt<-9'3tttf>fll>*\ ^±X^tl 

htK ^i,^j:\namm^tth^tt^xtt. ^(tx^i 

iK-;k3(i. mm§.<ntz>i^<ni^-Vim^LX\^h. 
jK-;k3{i. 2'?cD;?''-f 4. 4 afJDftV^^ftCfSfti^tif^ 

tf^i^MMPSa?-* LTl^l>„ ir^~)V3l±. IJ-^W) 
S:f#7l--A2 0F*]@J;i9/J^^vmi^*LTfci9, ^ 
2-jm\^-th%m'A A. 4atCj;oTFJfSE 

SitT. ^^~}Vmi'\:h't^j:hib. ^>f4. 4ai^;J1- 
jfi^^ y h |^r«[lHK;()%±§^i^ i t ti, II 1 *^ 

t'fc^ 0 „ fi#ws- 5 1 owS 

^c;>_^;L,6*\ fi#WS- 5 iziinxmmni^fi 

fz D ^ft ^.fL/i 0 ^Kni^'JX'fy-^ x^^-^zti±m 

^tilK^X-hl. ^coithKHz. ZCO^^'J-r~i-!U 
6 {i^ S-^- ^ *-ri. hXh-yXi.K. IP ^^^i±^^Jl^ 

hiMm^xii*), ^¥f'J^—r>i6t. -wmi^zm 
fS,^itfzim/m&r4 A tirTn-ii-smii^^zim-f 
htK M#WN-5(±. tzbummin^mmthtii^ 

WS'^^coiT-f^ffl-tl., H2t;:ioi^TT-Ai(±, lEffl 

[0 02 1 ] ;^^-;^3ii20<73y>f 4ioJ:tf4 a(7)?>V^ 

fi«7)ii[5]tE|gi^-eR^^ L . tm-r 1 -i^x h . > i ■ ^^.-k 

-lV<r> di'T 3 a ^ « I, > T }f 7. S iitz^m ( 13 $ tiX V > 

=5:^^) *\ m2t:zm!^mixtzV]mciz^->xtm^tL 
tzm^c^MW^zm^i^tmh . 3 c^Kiu^.cvfifi 

2oi0^-^ 4iDj;?>'4 at:J;-D-c^S^§^i^:^«±t 

fiao'(t^>ti. 2r)<r)if^ AnxuA a<nh\mzmi- 

^fih. *'-;Pc^)l-CT3a«i. 2oi^fifi:^[6itcffi^t 

tzimmm3 hti^mi^^jfixv^hztmtL<, w 

imm^l {e\astomric)imttzW^'y^yyV V^' 
(packing rmi, 3 cffW-MzmX^Kh mtJ^v^y 

9'')yy3c\i, ^^(mW^Uz^ Vufj-jVtaysa^ 

^mz:m¥iinmH'\. . %mm,t^^~)V3nn^^T3^ 
'^mifm.VfioKx t J; < . m&¥i%v\t-^^-}\'n,zh. 
[0022] ^^mmmmM-) ^(^y bm mmh . 

~)lt>\ *'73aj5^^,#A§iX-&„ 4^-/^3 ^ 

mM<^i^RmmX}^.(7j±^zim-:in.. ^m^^r3 a*^ 
'^ftEi^itcfw^t^f:?!]^^. § ^izmmizmttitz 
i^mm)imizmM^:mm-ti ; 1 1 J; . 

^til . -/^ y y ^- 3 c tc J; o -Cliitcft 
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-g. , ^'m>.z:Y:~)V3i5Xxf^:-Mzmm^fitz^m 
mifm\^^htzMz\i^ mm\±mzvr^~ 5 

t- !> /'i ttT- J; < . 5 ^ -/I- 3 W. 
f4Si*feS^I> h , ^-A- 5 A>-ti#SixT , if tuiig 

XTr^-)V3mmnh. ^'m<Dm^zii\<^x. 

JfttAti^t^iSL. t.tz\iWkL^x.^ti.o\>z^ 

mmit. ^^~)V3iim'fhtz))b{zr~M.iim¥-t 
i^b^zi-,xn\%m^^fihi}\ r-j^i<mmzx 

"O^mzi. ->XimmMm^:U^^^j:V^^ 5 1 , r- 

[00 23] w.±.m< . ,t=&«fti^^aaisfl:& «A 
tm. tzbum/m:<nmmmLx. ir^~)Vifi& 
^m&(^mm^zm&Lx^^ h-sfi, m's.. mMm 
{z-m'^fi^i-th. ^mm^zaux, &-tn.^<^ 
'm\tt^\-^t)\ ^^-iv3c^m.n^'tAznm-thmm%Sr 
cnt\tmm!^:c. mm.ffmmbff)hv^fzommi 1 - 3 

[0024] mm^m^n?^htzmz. mmx-n^ 
mhfitz^^~)VimLi:>mmfh'mm\^^tt- 

mnzim^fih. mm(ni-d{zmm^fitzmm\i. ± 
tLT. m^^s^nm^^. mmtitzimxmmm 
mmAxm^-ftcD^zmLxii^ , mmmm^^m 
mm-h-^mHzm'^Ltzmm^,i:^thhff)^zm.m^ 

[00 25] zcr)m(^m^mmi. ^.-j^-^jv-j^a 
yv.t fim-^j: < t i 2 <KK^\^^m<nmmm^WQ] 

t'JsAyv. tzbum~)v. yzy=j\^y^ Mm 
\mm%MMc^mmi^jiK mmm^ts:<bi,i-:>cr)-}jn 

2 V mz%m hK. «js^ft//5ttf eft? 

^ii^t' L t 2 (r)hv^mzmihim^tih'm',m: 

mmt£mAmm'S:>-:u)VHzm.n^tix h x v\ 

[00 26] ii±tot yi>-«S{±, a^. 
eys:^^T■•^i'9. iafeiiit"y{i2'Pc^teiiigi!^fc7)Wig 



bi.mtz%h. 

[ 0 0 2 7 ] EI3 a.iii.X/3 b ^#33-^^ b . MSTI^ 

3 3ii5i.U3h{zm^titz^mimU. U^«03-^' 
2 ^^LXh D , 113 2 tSftgStcaiS^tl^cT 
-Alexin 19 t;IlISSgST-S)l>„ Il2afcj;y;'2bt^ 

iititz^mmm\t. § ^.t^ssn k 6 «0 o tisKi 

4cOliMi}tiEff3^^AT-i5D. 

3a^-^^T■V^S, ia3bt^§iX3t»SWci3V^T. 

h D . SiSn^y H{±rj):3-^ 2 1 tclS(tJ^ix, 
n-yK6tC^LTStT$)l.« a3aioJ:t/'3b(C^§ 

mm±^.^<^)W.wzmm[zm.-^niofih. 

[ 0 0 2 8 ] E14 ^#93-^1. t . IX±cO«|3JcO|M«jt 
^M^^tzMZ, mimif2\.Z^.^fitzi^XT2^i-^ 

A -f - (cff A§ ^f#l> o ffiffl § ^il> 

asjjwo;- r-ffimsm 1 1 tK ^cox a i o 

J; -5 T ?6Jf $ ni: V ^ ^ ^.^coim^H IC2»A $ ni> , b 

izx-yx^Wicommm^zMLxm&^titimzum 

til, UbtzV^Ml l*^>n;i?-;H 0fcj;l>'#:|5|^ 
^zmWlzim-^i1ri,ixib. Iffflrl Itil^^fTJtfcDBf 

[ 0 0 2 9 ] 04 icm^iixv^i X 0 {z. mmmm 

W2 2\ii]y-\Ai-iXtn 5i^-tl7'U -y'Jl3i 

Ay-i 5i^x)].-:r.ri^Lxi3'o. ^(Dm.m±Ay 
-1 ommzmwmi,znmtx^^ii}\ ttzumMz 

;{?5-l 4tc{4X;lx-4i-r*W?.^Tfc'9. 

5 iitfeSt-^ lMt^M^>^'H -(opposed 
ja!M)t^fi,fm^tlXi5*). ^tll,zX*JhrtA-)V10 
J4X;l-^ 5 -;i^'T (through collar hore)Hzmij\^ 
izWX^tl. 'ya-15a}iXX/15htm4l,Z9j'.$ti 
lXdlzS.\,Mz\inM^ik-)Xmm. hn^-/H 0 

m^coimizmmiftzbfjmt 2'Ptoi>-3 

-1 5afcj;t/l 5b(4. ^^i^ (ll^§:fiTt^=S:V^) t 
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fgtt^^iTfcO. 3i»i^i 6{±^^-i4^t«^[(n 

««SfLS*\ T'U-yS/l 3l^OX?5-14(^±« 
«S!fx^;6\ ^5-14l^cD^7k-;Kri^lC«*|ftIt^® 

[ 0 0 3 0 ] 04 {z^.^Ktz:mmm.\i->^(^^^ 3 1 

i>?)ihn;i?-;n m^mx^K. mAW.zm.t.Ktzm 
AcoM=ai-|>4-Chn^-;H O^Kv^TS^w* 
Krt^f^i)tl.« ^n<n%. ^^^-^Vl 6*>mi U= 
h , 1 1 

m 1M \U ') f') u A i-vit J /, L - ( - [iWi^J^ - /I, 3 
\ ltft4§ii-l>»IfeB«§ii. 

u-r^a, t.fz\±yuf}~)v\^\zmft^m\ \(n 

WCL^mWsL. ^ftl l*^»t^xl>^&l?&±tl.^{c?t 

m^zm^ti^-^u-ymzwA^ixtzmi I 
iz^'mm^mmii:^^^^^-^ i^o^zhtm^ 

iiX\-^i>ii\ A^^(OXji'~t.~m{zh mtiim „ 

^-/IcDUi'tiMzniX . coib^zM'O-yii^fzibm 

mmt ixmmti^imii'^^tLW\ tsi^. 

hni;-jV(D-mtLX. ^ftL<i±^^/?-;^fc-#; 

m^ztfzimm^zmm^tL^'ib, t^sth. i^n^x 
x//t fzimMmmti^ h ri^!~mx-mzts: -otzhu 
^^-jimm^xmrn^tmi-r^ztt-x^ ^<7)X 
0 ^rtfjfeut:, tfriEh yi^t tiim 0 

[ 0 0 3 2 ] ftfitc. mAnxv^s^zxtiii. b<m 

t L < {^0 3 J; !> mmiz X->XhuA -iimz^i^b ^ 

*\ ui^hxmmm'^wizx ^xun^titz h 

[00 33] ®^NiA^h?4SftT(miniiiially invasive su 
rgical techniques) comA-T'Sffiffll^tfVV X^-mM 



tz)i^^zum ^ fLts:mi\ft£t,-f^ MM^zi^Ktzmk^m 

it-t^h^m^'mmmLx^^^. ^cnxot^mm^ 
(^^(^^^(^^■^.(nmzm LxffMmm & sfflT-^ 

[0 0 34] -tOiSH, tzhUl. miiiXXf2\tZXh 

#x±«ffis*5 X mawmmmii , « f i *\ 

tJtL<\t^m^^zM%n^i\fxnii\m^t{:VK i^T 

m-ttzisbtzmzm&^fifz^mmm-t 

mi:t^i^r^'-<^xx^^j:iftiimk^j:^-^t^^X$,l. 
[0035] -^W'Sr^S*^ j:t>'ffi«^i6g*«±#«^ 

nmM^z x-.xmm^ h h fiiws nc^)®// -^^i-v m 
D , ; mmm^rnxnuiz^ l -cm ^ r^iiit ^: ^> ^: 
v\ L*^L. mim^miimi]\^^^htzmz^%-b^z 

[0 036] :i<mm^mm'hfzi^^z. mauxus 
i,zxmi. ^%m\±um/^'^ ^'^'-;^2o&#^T■l^ 

t^n^^mim^LXH^ . Wm/:f}^YV~)V 
(ii-°-^;Kportal)^/i(±3-;?(7)ff^ (f^STibfe, i^S 
art-.-C Nt^ 2 1 <7)±^^'^ KSfl, ffiJfi^ 

[0037]El5fcJ;t«-6 Mlt-^ h , SI^ITIlWiff 

^m<^^,<^hufmi , 2hxifA^zir^^fitzm.±m 
mm^i^{znLxmm''fhtz^<n'yx^j^i;^^. 

i,zx-^x^m-b2i±.^zm*>±.\f^tixv-^h., tm-^'- 

UX-^21<r)KmmzW^1itlfz\y-)V2 SitCffiDft 

{"fhtixv^h, ■tf4^-N2 3(±. mm.u%h^yyr2 
A\zXnxv~)V2 5t,z'^mni£{zmm^fix\-^h. ^ 

4^-h2 3c0j|Si±, §%2 0*i^j2 liWi/'ct'oTl^ 
§ ,S=&(7)± tIStt ^> ix ^ i 3 § u s . ^ 2 0 ii ^' 
5 yr 2 6 ^ffiSf LT 0 . Hi? 5 y 

^ffiSt-|.*lTtffi)i*2 2^S1tt-|.» 06{±, a^i^ 

^mm-ftmmm.m 2t^y:ff)X. d i,zmf^ii. 

26(i. 3?f-f4EtcJ;'?TSStiSJ;3lc, ^20±ti® 
[0038] :^Wmyx^^:f}\ ^^^Ziimtll 

nmmmi^^im&}^i'mbL^£\^xmmm 
=g^cii^ITra^S¥^l^s^^Ti ixo ^z-ti h nxhh^ 
ummz%t^hxhho . 



:(6) 00 1-1 7874 1 ( P 2 0 0 1 - 1 7 8 7 4 1 A) 



[00 39] :^mmzm^^^tifmmmiz^<co^mi 
COT. ^wMmMmmmcommizx-^xmT^^ti 

mi] :t^wMizLfzti''^'C]fm^tifz§mmi^nm 
[02 ] mmmmmM#.mzum^fii bn?^-;^ 
[03 a] :^mizttzii3<'^xm^^tifzmmmm 
[01] 



[113 b] ^wMizLrzii'^xmm-^iiti^^m<7)-^ 

^ i^zmmmmmmmxh h . 

[04 ] ^w^i,zLfzt^->xm^^tiizmM:mmm<n 

1 '^<^m<nmmmmx'hh. 

[05 ] i^^m^zLtz^'.xmmtitzmwm^m 

[06 ] 0 5 \z^.^tim%mjnim^mmxhh. 



[02] 
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hM >ya^*tllil. 72074 i-^-h'yy hM^yaS^tOT. 72074 i-a. 
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1. Title of Invention 

Hcrfdhfig Sy*i9m for Accessory Instrumanls, Especially tn Minifnatly Invasive Surgery 

2. Claims 

1. A holding and positioning assembly for seouiing aurglcd aocessory instruments In 
place during suigery. said assembly comprising a swlv^ing and rotatabte seat for the 
atxsessory instrumwt, which seal incfeideif means for gripping me instrumenis arid 
wWch seat is linked to mechanical nxis via an at least hw-dirnenstonaHy acting Joint 
mechanism, 

3. Detailed Description of Invention 

Teohnloal Field 

The present invention relates to a hold^ system tor surc^ accessory instruments 
as they are employed espeoiaiiy In minimally Invasive surgery, pn^erabiy In solo 
sifiigery asitlscalted. 

5aci«giound Art 

For carrying out comptex surgteal operaSons in arthrosoi^y, a F^raHty of different 
inslnjments and optical equipment are required. Such instruments include so-called 
active In-struments, which are actively employ^ by the operating surgeon for carrying 
out surgical measures, and passive or accessory instruments which have tfie function 
of cabling the aclivs kistrumaits to bs used. Such accessory instruments typically 
include incision fhjshing devices, optica dewjes, and the KKe. 

In dinlcaf use frie optical equipment and the accsssory iniSrymsnts are usually hdd 
by an assistant and mariiputeied upon the grating surgeon's request. In ottlej io 
facilitate or replace the assistant's rather static work, holding arms and support devices 
foi holding the primary surglc^ instalments during the surgical procedures have been 
employed in practice and are known from tiie prior art The surgtcal Instrument 
holding devices of the prior art are ra^er complex and are rather difficult to sterilize 
prior to use. The holding devices are frequently covered by sterile films during use 
v/htf^h further complicates the ai^'llty of tiie surgeon to manipulate ihem during the 
surgery. 
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The documents DE-PS 43 07 B76 CI (mechanical guide aystera for 
cndoacaipic surgRry) and G 94 IG 957.8 (apparatus for guiding 
and fixing surgical instruments) are quoted as a particularly 
relevant prior art in respect of Jiechanlcal holding arms of 
this spac3ies. Accordingly, thaxe are described twp variants toy 
which the movexients of an instrument that has been Introducad 
into a patient's body can be forcs-gulded and fixed. On the onR 
hand, two. mutually poirpGndicular arcs and, on the oLher hand, a 
double parallelogram in combination with a pivot form a guide 
permitting a movement which can be described by a cona. 

In this context it is referred to the special physiological 
backgrounds which have given rise to the design of such coinplftJi 
holding mechanisms. 

As already indicated in the foregoing, an active instrument as 
well as an accessory idstruitient are inserted foi: the surgicdtl 
operation at a predetermined location in a patient's abdominal 
wall, for instance. All aforement-ioaed construction«il 
configurations of holding arms, support means or moving 
mechanisms are designed to permit a oiovement of the instrument 
exclusively about the ontering' point into the patient's body 
wall, also referred to as invariant point, wherain the entering 
point itself remainn stationary. I.e. all swivel or path 
movements of the instrument in th<* area Qf its distal end are 
force-guided by means of the known holding arms such that at 
the invariant point itself the instrument remains immovable in 
any direction in the plane of the body wall so -^s to prevent 
the body wall, e.g. the abdominal wall, from being stretched 
or even ruptuxad. 

However, all the complicated find expensive holding anus 
required to achieve this goal show the problem that a time- 
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consuming and difficult steriliz.ntion is necessary dua to the 
materials employed. In order to reduce the effort*! of 
sterilization, the holding arms have to be additionally covered 
with Etarilized films, whereby, in turn, the adjustmant of the 
holding arms in the opnrating area is impeded, however. Apart 
from that, the known holding arms are relatively susceptible to 
damage in practical use. 

tt would be dearaW© to provkJs a relatively unoompjicatsd and easily sierifeeci 
arthrosoopic ingftument hoWIng device whidi i$ sUirdy in construction, and can be 
aasUy used by Me surgeon durmg the arthroscc^ procedure. 

Oiadosuie of the invention 
Ttifs invention relates to a generic instrument holding system which can be easily 
sterilized, le easy to position, and can stably support and position the surgicai trocars 
in a desired po^tkhi during the arthroaooptc surgery. This invention relies on the tact 
that internal body <;;avtty waHs, lor SKample. the abdominal wail, has a certain intrinsic 
elasticity which permits a minimum ion^n to be imparted to the body cavity wall in the 
direction of the plane Of the body cavity wall without the risk of aipturing the body 
cavity wall. This sdlows the sisAiOnaiy point of ihe Instaimsnt holding devices to be be 
spaced ^hUy apart from the patient's hody cavity wall ao that Hie ent^ng point of the 
body cavity waB throu^ which the surgical fristruments are Inserted Is only minimally 
moved during mo surgical procedure due to the instalment lever am conditions which 
are establistied by the holding device. The extent of movement of ih© tissue the 
txxjy ca>flty entoring point does not exceed the extent of movefneni thai would result in 
shearing of the body cavity wall, ihsreby avoiding rupture of the body cavity w^! 
during manipulation and positioning of tlw surpcal instnjmants within ti»e body eavRy. 

The postionifig of trie pivotaWe swivel part of ihe holding devico aw^ from the body 
cavity wall enables achiorvem^nt of a considerably simplified deaign of the instrument 
holding arm in ihai the swivel point of th& hoWfng ami does not need to be coexisteni 
with the invariable entry point Into the body oavKy well, hut the swivel poini instead can 
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be veiy dose to or located in the area of the hokfing arm which engages the sut^tcat 
instniment during use of the £ysl^. The system of this invention enaWe the use of 
plural holding and instrument posrtfon devicjes to used during a $utgical 
arthroscopy procedure and enables the surgeon better access to the patient than 
when a ^rgical aslant Is presoit. The Irtsirument hokSng system of this invention 
also ensure? that the adpnct instruments uted in performing the surgery will be stably 
held in place relattvs the incisions imespecKve of the waght of Oie various ac^unct 
instiumente that are fielded during the sur0ery. 

The invention will be more readily und^'stocd from the following detailed descripfion 
of sev^^ embodiments thereof when taken In conjunction vrith the aooompanying 

drawings, in which; 

Brief Description of the Drawings 
FIG. 1 is an end view of ona embodiment of an arthroscopy Instrumsiit holding 
assembly fomned In accordance with this Invention; 

FIQ. 2 is a view dmilai to FIG. 1 showing the degree of possible movement of a trocar 
which is held in the holding assembly; 

FIQ. 3a is a pers^jective view of another embodimeni of an arthroscopy Inatrument- 
iK^ding device formed in accordance with this invention; 

Fl3. 3b is a perspective view of yet anoiho- embodiment of a holding device fonned in 
accordance with this invention; 

FIQ. 4 Is a fragmented perspective view of a duster of tiie Instrument-hoidlng devices 
fpnned in aco«tlance with this invention; 

FlO. 5 is perapecQvB view erf a surgical operating area which has been equipped with 
the afthroscopy adjunct instrument poaiiioning saxl holding system fonned in 
accordance with this Iriventfon; and 

FIG. 6 is a top plan view of the opiating area «iwwn in FIG. 5. 
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Detailed Description of ttie itivetrtron 
Beferring now to FIQS. 1 and 2, the holding and portioning dewo for surgieat 
acoessDiy mstrumeiUs fwmsd in accordance with this Invsiition comprises a hollow 
arm 1 which Is formed from a moiaHie w a syntheiic matotfeil, preferably having specific 
elastic pruperties at an end portion therwf wti^ a support frame 2 is firmly affixed 
th^-eto. The support Trams 2 is a U-shaped yol(e having mounting bases 2a at 
opposite ends thereof. The mounting bases 2a form parallel planar surfaces 2b which 
are spaced a predetetmined distance apart from each other. The mounting basos 2a 
ai^ penetrated tjy bor«s or through holes 2c which are located substaniiidly in tha 
canter of ttie respective mounting basos 2a and are aligned coaxialiy with each othsr. 
In tho loit-hend bore there is located a support and actuating journal 6 of a first 
ret^nlng/Todng die 4. The actuating and support joomai 6 projects from the outer 
surface of tha support frame 2 and forms a link with ono end of an actuating lever 5, 
The first retaining/fixing tie 4 has the form of a cylindrical piston and Includes a 
concave engagmg surface 4b in its face that Is remoie from the support Journal 6. 

At the oppose mounting bass 2a on the right hand side of ttie yoke 2, there is a 
second leialning/tixing die 4a whidi include a cylindrical piston portiori having an 
innor concave engaging surfaco 4b and an outer support journal 7 which is posationed 
in me bore 2c of the die 4a. The journal 7 includes a outer groove in which a retainer 
snap ring 8 is mounted. AKemaihrely, the journal 7 couW be glued, pressed or 
othenwise secui ed In the bore 3c. A receiving ball 3 fonns a seat for the surgical 
instruments. The i>aH 3 has a central through bore 8a whicti is located between the 
two dies 4 and 4a. The ban 3 has a radius which is smaller than the inner radius of the 
U-shaped support frame 2 so that it is held in positton &y the two opposed retaining 
dies 4. 43. it will be noted from RQ. 1 that Ih9 retainfig/fixing die 4 can be ajdally 
dis^riaoed along the joumsd 6 by iha actuating le»er 5 so as to thereby vary the fi^dng 
ftttc© apirflad to tlvo ball 3 to increase the ball-etamping force so that the Itictlonal force 
between the ball surface and ihe ooneave faces of the dies 4, 4a so that the b^l 3 wilt 
J)e prevented from rotating in ihe di<j sock^ It ^ould be noted in this cont^ that the 
one support journal 6 wNch is coi^pled wiih ih© actuating lever 5 could be a screw 
whicii could be tightened and loosened by means of ilie actuating lever 5. 
AHemaSvely, this support jourrtal 6 could be a bolt having a 3pj*ig surrounding the 
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same which biases th$ support joumat 6 aiid the integrBlly formed retaining/TDdng die 
4 in the direction erf the bat! 3 witti the actuating \mer 5 acting, for instance, upon the 
spring for adjusting the biasing force, in FIG. 2, the arm 1 is shown in a parfialiy 
ixokdn view seen obliquely from the front. 

The ball 3 can be rotated and swiveted wtthin a swivel range between the Hvo dies 4 
and 4a, wtierein an instrument (not ^wn) which is inserted Uirough the oeiitral ball 
'lore 3a can be moved to various positions which are descit)ed by a cone O whidi is 
sehematioaliy represented In FiG. Z swivel point of the bait 3 is located on the 
center line defined by the two di3S 4 and 4a, and is disposed between the two dies 4 
and 4a Ths bail tore 3a is preferably provided with two awalty spaced radial grooves 
3b in which etastomeric retaining or packing rings dc ars Inserted. These packing 
rings 3c, by reason of their elasticity, axert a clamping toice on an instrument, such as 
a trocar or the like, which is inserted into the central 1hr»jgh bore 3a In the ball 3. In 
addiSon, there may be provided a fixing element such as a eloping screw, or the like, 
which is screwed into the baR and bears against the instrument 

The assembly opiates as follows. First, an accessory Instrument, tor exam pis a 
trocar, to be employed in the surgery is inserted Into the through bore 3a. The 
instniment is ihsn introduced inlo tt>e tiody of h patient to be treated through a body 
cavity wall of the patient by positionhg the bdl 3 above tile instrument body cavity wait 
entetind point, and then axiaily moving the instrunient through the bore Oa an into the 
body cavity, in addition to swiveling the mstrument into a position within the body 
cavity desired by the surgeon. The instrument cam be manually slid and rotated inside 
the through bore 3a overcoming the clamping force exerted on the Instrument by the 
packing rings 3c, while the ball S can be rotated and swiveted between the two dies 4, 
4a. When the accessory instrument is prop^ postttoned, ii will be h^ in place by 
(he paddng rings 3c, and also by ^ms additionid damping devlca such as a damrxr^ 
screw. For finally fixing the acees$cr7 instrument m the desired position, the operating 
suigeort wilt manipulate the locking lever 5 so as to increase the force applied to the 
ball 3 by the damning dies 4 and 4a and, in so doing, to damp the ball 3 against 
further movement, in order io re<Mlem the ball 3 and the Instniment connected thereto 
during ttie surgiMil procedure, the surgeon need merely maiiipulale the lever 5 so as 
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to loosen the doping foroe on the bal! 3 and than swivd the ball 3 in an appropriate 
manner. Once tha bafi 3 fs pmp&fy rd>podiioned, the lever 5 is maniputafted to re 
clamp ths ball 3 in its nsw posfiton. In use duiing a surreal procedure, the ball 3 will 
be positioned very closa to, or even in contact vrith the patiant's skin, adjacent to tho 
surgical inwsion Into the body csavlty in question. As not^ above, the arm 1 prefa-ably 
can possess a certain intrinsic elasticity 00 that swiv^ig movement of the ban 3, and 
thus the instrument, whifih is caused by inanipulating ih© arm 1 to swivel tho ball 3 wiR 
not result in rupturing of the body cavity wall by the instiumeni due to tiie elasildty of 
the arm 1. The degree of elasticity of the an n 1 wiH be related the shear strendtii of 
the body cavity wall in que$ton. 

As already described in the foregoing, when introducing the 
eccesiioxy instrument intu the patient's body, for instance 
through his/her abdominal wall, the ball is guided closely to 
the ij'.irfacB of the patient's abdominal wall and is even 
supported on the same, where appropriate. The distance between 
the above-aesnribea swivel point or the accessory instrument 
correoponding in the present ertibodiraent , but not nece^ssarily, 
to the swivel center of the ball 3 and the surface of the 
abdominal wall is within the range of l to 3 centimeters 
depending on the diajnoter of the ball 3- r>ue to this small 
c31stanr:e, the point in which the accessory instrument pierces 
the patient's abdominal wall is displaced, only relatively 
slightly in the plana of the abdoniin.il wall in the cese of a 
corresponding change Of position of the already introduced 
accesaory instrument, wherein only a minor shearing strain 
occurs in the abdominal wall. 

It is finally pointed out that it is not absolutely necessary 
to employ a ball clamped on both sides for receiving accessory 

instruinents. Principally also such articulatwfi connecting 
mechanisms can be applied which are adapted to swivel the 
accessory instrument and to subssqusntly fix the accessory 
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instruinent In a selacted position and which have a swivel point 
whif^h is spaced, apart only slightly from the piercing point of 
the accessory instrument In the abdunilnal wall. 

A holding mechanism of this type could ha, for instance, a 
universal jouit or an approDriate hinge mechanism permitting an 
at least two -dimsns tonal horizontal swing. In this conteKt, it 
is essential that tha swivel point of the joint used, for 
instance of a ball, a hinge pin or simtlar bearing members, in 
at least one diraction of movement is subatantially provided 
between two linking points at the appropriately shaped support 
frciine of the holding arm, through which the overall design is 
considerably taciliUated vis-a-vis the prior art. Consequently, 
the ball need not absolutely be clamped between two dies but 
may also be located in an appropriately shaped bearing shell. 

The above-mentioned hinge mechani>?in usually includes a defined 
swivel pin which i-s guided through bearing^) of the two swivel 
members. It is also possible, howevei., to malce use of 
inexpensive strap liiagee having no defined swivel pin. 

fteterring now to FIQS. 3a aid 3b, there are shown altemalivo embodiments of 
inaohanfsms for hoIcBng an auxiliary artfirosoopy instrument fn placa in a body cavHy 
during arthrosoopio surgery. i!ach of ihe embodimonts shown in HQS. 3a and 3b 
includes a U-shaped yoke 2 which i« rotatabie aboyt an arm 1 that is operabiy 
connscted to the yoke 2. Each of the embodiments shown in FfGS. 2a and 2b further 
includes an InsK'unieni support member a wtiich is pivoiable about a support rod 6, 
and wfiioh includes a thiough passage da into which tfie au^Haty surgioa) instrument 
(not ^lown) 1$ inserted. In the embodiment Shown in PIG. 3b, the yoke 2 Is further 
pfvotable atxxjt a support rod Sa which is mounted hi a second^ yoke 21 , and fs 
perpencBcular to tire support rod 6. In each of tfie etiit)odiment3 shown in FIGS. 3a 
end 3b, Oie Instniment aippori member 3 is sol^vely rnovable to an operating 
position so ^at the rnstnjment can be property posttioncKj In the |:^ent's body cavrty 



(a 7) )0 1-1 7874 1 (P200 1-1 7874 1 A) 



during tiTS?jurg«y. 

Ral0n1ng now to Pfgure 4 , thare is rfiown sn sss^bly of the atwve clescrit?ed design 
which includes the system of FIGS. 1 and 2, for fixing an accessory surgicsJ instruinsiit 
in a trocar 10 that r^:!6tves the adjunct suiigicaJ instrument which can he an optica!, cr 
other su^unct surgieai insarument 11. The trocar l O comprises an siongaied cjflindrical 
rec«v1ng tube into wiiich an adjunct suien'ooI ftistniment 1 1 can be Inserted. The 
atliunci gurgicaJ insmjments 1 1 to be used are introduced by means of such trocars 10 
into the body cavity of a patient beli tre^ed. f he trocar 1 0 further has ths function of 
l<eeping open an access to tfie body cavity during a change of adjunct instalments 1 1 . 
The trocara 1Q are held (n fixed positions relative to the surgical incisions by the 
holding and positioning dovioes described above. Once the instnjmeni 1 1 is properly 
positioned m the trocar 1 0 and the body oavity, the insiwment 11 will be damped In 
place as desertbed hereinafter. 

As noted in FIG. 4, an Instrument-holcfing assambly 22 includes a bridge 13 having 
collars 14 and 1i> secured to opposite ends thoreot. The collar 1 5 has a through bore 
whose diameter substaniially corresponds to ihe outer diameter ot the trocar 10 or Is 
lightly larger. The ooMar 14 is provided with attirough bore who^ diameter is equal 
io or ai^htly toger than ihe outei diameter of ihe instrument 1 1 . R-eJarabfy ttie ooltar 
15 tefomied with a pair of pivoting opposed jawa I5a and 15b whereby the trocar 10 
can be laterally inssrted into the through collar bore and tho Jaws 1 5a and I5b can be 
mbved toward each other as shown in RG. 4 to damp ih^ trocar 10 in pJac©. The two 
jaws 15a and 15b could aieo be connected to oach other by screws (not shown). The 
other collar 1 4 having the through bore which Is sized for receiving and guiding the 
instiumeirt 11 Is provided with a clamping $qrew 16 including m actuating lever 17, 
which screw 1 6 Is laterrfly threadod inio the collar 14 or above the collar 14 into the 
br^e 13 and laterally ^«ids into the through bore In ihe collar i4. 

The assembly shown in FIG. 4 operates as follows. First, the coilsr 15 is clamped onto 
the trocar 10 prior to introducing the trocar 10 into the body cavity of the patient. It will 
be understood that Ihe patiant Is positioned to the right hand aide of the ass^Wy as 
shown in FIG. 4- The trocar 10 Is then inserted into the body cavity of the patlenL The 
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instrument 1 1 is fhen inserted into the trocar 10 and is ^id Urrough the tuocar 10 eaid 
into the patient's body cavity until H reaches tim degree of ins^ion dsaired by the 
©urgeion. Titen the damping screw 16 is tightened down on the instrument 11 so that 
the falter is held in place in the trocar 10 in a manner which doe^ not damage the 
instaimiint 1 1 . During the Insertion operation, the positioning ijali 3 wHi be hetd in 
place above the Ixidy cavity indslom in a fi^ner wivch is described in greater det^ul 
h^einafter. 

Depending on the design ot the fixing mechanism, the surface 
area in which the clamping ur fixing force is applied to the 
instrurtient 11 can be enlarged such that, despite a reduction of 

the fixing force, the frictional force produced in this 
connection is sufficient to exclude a creeping diapl-acamcnt of 
the instrument 11 inside the trocar 10 or 9 twisting of the 
instrument 11 with respect to the trocar 10 and, at the same 
time, to prevent the instrumant 11 from being pinciisad. 

It is further pointed out that the fixing mechanism need not be 
a screw. For inatancs, a cone-shaped extending sleovs known 
from prior art, the inner cross-section of which is narrowed 
and qxtendcsd while it is screwed in and out so as to exert a 
variable radial clamping force upon the instrument 11 inserted 
in the extending sleeve, could be r^erewed in the amall-diameter 
through hole. The holding and/or fixing duvice according to the 
invention need not necessarily be designed as an external 
cofflponent for lat^r attachment to known trocars either. It is 
rat-hGr possible to design the holding and/or fixing device 
according to the invention as a part of the trocar prefsrabiy 
integrally with qx firinly screwed to the latter, i.e. to 
provide a new detsign of the trocar in whioh the holding and/or 
tiKing device is already integrated in the trocar. In such case 
the above-described hinge or folding mechanism could then be 
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coit^letely dispiBJisecl with. 

Finally, according to the Figures 4 and 5, d holding sysU^in or 
support means, jresp., for linking holding and positioning 
devices especially according to rhe i-^igs. 1 and 2 to an 
operating table is reprssenttid, wheraiii surgical instruments, 
accessory instruments and/or optical equipmnnt, which, as an 
option, can be arrested by holding and fixing devices 
preferably according to Figure 3 in the trocars, arc guided in 
the trocars held by tha holding and positioning devica. 

It is principally expected for the future that with an 
increased use of minimally invasive r^urgical techniques more 
and more appropriately shaped instruments, optical equipment 
and accessory instruments havo to ba oiftployed for each 
ope?:ation, such instruments ultimately permitting the solo 
surgery mentioned in the beginning. Such accessory instruments 
ao well as such optical equipment mu-^t have a stationary 
holding or mounting point, of course, so that they can adopt a 
positioning with respect to a specific point inside the body of 
a patient to be treated. 

Consequently, for instance th^ holding and positioning device 
dedcriberi in the foregoing by way of the Figures 1 and 2 has to 
be mounted somewhere in the operating theater, preferably to 
the operating table. Here it is obvious that the oporatinq 
table itself offers only restricted spMce for fastening qeneric 
holding and positioning devices, because the site of operation 
at the patient must be accessiblo from all sides for the 
operating surgeon. 

Generic holding and positioning devices have been laterally 
screwed to the operating table so far, through which the 
operating surgeon's freedom of movement is confined. As long as 
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only a small number of accessory ingtruments is used by such 
holding and positioning devices for each operation, however, 
tii.is variant of arrangement represesnts no problem for the 
operating surgeon. The mounbing possibilities eivaiJable at the 
operatinq table are no longei; suitable, however, to increase 
the number of accessory instrumentc;. 

To solve this problem, acqordlng to the Figures 4 and 5 tHa 
invention proposes tha arrangement o£ a support means including 
a holding/guide rail 20 which is guided iu the form of a portal 
or yoke [i,e. in the form of a suspension bar) over the 
operating table 21 and serves as a linking rail for holding and 
positioning devices 22. 

Refating now to FtGS, 5 and 6 ibore is «hovm a sy$t8m for positioning the ass$tnWI«s 
shown in FIGS. 1 , 2 and 4 rdative to an operating taWe 21 during a surgical 
arthroscopiu piooedure. A beam 20 is oievaled aix>ve the opBrating table 21 by 
means of one or more supports 23 whic^ are mounted on rails 25 oonneoted to 
c^site sides of tha tabfe 21 . The supports 23 are itiovably connacted to the raSs 25 
by adjustable damps 24. The lengtfi of the suMX>rts 23 Is ^ich that the beam 20 will 
be di^eed«AiOve a patient lying on the t^ 21. The beam 20 holds olamps 26 
which in ium support one or more of the Instrument hiding assemblies 22 of this 
invention, FIG. 6 shows how the vwioue instrun^ent holding assemblies 22 can i>e 
mounied on the beam 20, and how the balls 0 can be positioned so as to align th# 
various acfwioi arthroscopic thstruments 1 1 at various angles relativd to a paiidfit 
positioned on the operating table 21 . The clamps 26 can be selectively positioned on 
the bean 20 as detgfred by the surgeon. 

It vrtll be f eacfily aijpreoiated that the system or tnis invention Mows a surgeon to 
perform arthroscopic surgery on a pationt without the need for altendents who 
maneuver tti© adjunct instruments used m tha surgery. 
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Since many changes and vBriatioiis of th$ disclosed emtxKitinents of the invontion 
may be made withtHxl dqjarting from the inventive cofjcept, It is not ijrtended to iimit 
the invention otherwise tt\&n as required by the appended claims. 

4. Brief Description of Drawings 
FIG. 1 is an end vicjw of one emt»dim«m of m arthroscopy instrument holding 
assembly formed in acoordance with tNs Invention; 

PIQ. 2 is a view similar to FlO. 1 showing tiie degree of possible movement of a trocar 
which is hetd In the holding assembly; 

RG. 3a is a perspective visw of another emtxxliment of an arthroscopy instfyment- 
hotdlng device formed in accordance with this invention; 

RQ. 3b is a perspective vfow of yet another embodiment of a holding devto© formed in 
accordance with this invention: 

FIG. 4 IS a fnagmented perspective view erf a duster of the instrument-holding devioas 
fonned in accordance with this invention; 

FIQ. 5 is perspecSive view of a surgical operating area which has been equipped with 
the arflvosoopy adjuticA Instrument po^oning and holding sy^em fom>ed in 
aooondance with this invention; and 

RG. 6 is a top rrfan vJew of the operating area shown in FIG, 5. 



(S2) )0 1-1 7874 1 (P200 1-1 7874 1 A) 



FIG. 1 
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FIG. 2 
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FIG. 4 
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FIG. 6 
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1. Abstract 

This disdosure relates to a holding and positioning etystem for looating adjunct 
etfiglcai acxjsssory instalments relative to a patient's twdy during arthrosoc^c surgery. 

2. Representative Drawing 



FIG. 1 



